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| Bata the gradual advancement of human knowledge, 
and the various affiftances that are found neceflary to 
the perfe€tion of every materialdifcovery, it is never to be ex- 
petted that the firft difcoverer of any fcience, fhould be able 
to place it in fo advantageous a point of view, as to render 
it at once diftin&, and extenfively ufeful. 


Tus Discoverer fufficiently eftablifhes his credit, if he 
is able to demonftrate the truth of his Turzory, and but fel- 
dom attempts giving to the world a practical or introductory 
treatife on the fubje&. This has generally fallen to the lot 
of thofe who have been contented to follow thé track 
marked out for them by a fuperior hand; till experience 
has, at length, taught them that, in order to purfue the en- 
quiry toadvantage, they are fometimes obliged to make va- 
rious deviations from the old track ; and, finding it neceflary 
to obtain a more diftin& view of the feparate parts of their 
fubje&t, they have proceeded, by experiment and inveftiga- 
tion, to form a regular analyfis of the whole. This has ge- 
nerally thrown a ftronger light upon the obje&, and it has 
appeared clear and Guitraory to every attentive obferver : 
But, as new experiments are continually leading to new dif. 
coveries, we are, after all, conftrained to conclude, that al- 
moft every branch of praétical {cience admits of unlimited 


improvement, 


. Ir is evident that thofe arts have approached the neareft 
to perfedtion, that have been illuftrated by the moft familar 


defcriptions, fo as to render them plain and intelligible to 
every 
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every enquirer, Youru have, by fuch means, been agree- 
ably led on in their purfuits of feence; and, fince this has 
been exhibited with rather lefs fy/tematic diguity than former- 
ly, the man of inferior capacity has eafsly acquired the moft 
ufeful part of that knowledge, which was once deemed pe- 
culiar to the PHILOSOPHER. 


Tuere is, at leaft, one farther advantage arifing from 
plain and familiar analyfes,—that they have an immediate 
tendency to diffufe a knowledge of the ufeful arts among all 
claffes of mankind ; whereby every one may have itin his 
power, to compare the different effeéts arifing from the dif- 
ferent fituations of things; and the artift not only gains the 
beft information of thofe who have gone before him, but is 
likely to be led into the moft fure track for making farther 


di{coveries and improvements. 


Tue {cience of Hyprostatics, comprehending the na- 
ture of fluids in general, has been ftudied and cultivated by 
the moft.ingenious men, as a fource of agreeable entertain~ 
ment, and of extenfive utility;. being applicable to the 
moft neceffary and common occafions of life; and the theory 
having been already made fufficiently clear by various wri- 
ters on the fubje&, my prefent defign is merely to draw up 
a plain compendium of the principal ufes of the Hypxo- 
static Batance, in order to facilitate the praétice of this 
ufeful inftrument to thofe who are unacquainted with it, 


Tuts‘appears to be the more neceflary at prefent, becaufe, 
in the circulation of money, the public are now more liable 
to be deceived by that which is counterfeit, than by that which 
has been fraudulently rendered fhort of weight. The late 
falutary regulation ref{pecting the weight of gold coin, hav- 
ing effeGtually prevented the iniquitous practice of cLipPINc, 
the only remaining expedient for the defiroyers of money» 
feems_ 
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feems to be that of making it ;—but were the ufe of the hy- 
droftatic balance to become general, it would undoubtedly 
put as effectual a ftop to bafe and counterfeit corininc 3; and 
in this light it appears to be an obje& worthy of confidera- 


le attention, 


Ir is fomewhat to be regretted, that moft explanations of 
the ufe of thisinftrument, appear frequently enveloped in 
a cloud of mathematical calculations, which has doubtlefs 
prevented many from ufing it, or giving any attention to the 
fubje&t. This method, indeed, is commonly made ufe of 
by thofe who have been converfant in fuch ftudies, becaufe 
quantities may be more concifely expreffed this way than by 
common arithmetic. But a knowledge of mathematics is by 
no means neceflary to that of the hydroftatic balance, which 
may be ufed to very good purpofe by every perfon who is 
capable of ufing a pair of common {cales. 


Were the queftion to be put to many people who have 
been deceived by counterfeit money, “* Why don’t you fur- 
 nifh yourfelf with a Hydroftatic Balance?” The proba- 
ble anfwer would be, “* I know nothing of hydroftatics, and 
** fhould fcarcely be able to ufe one properly—befides, they 
“© are troublefome, and perhaps not always to be depended 
$6 upon.” —The fac is, that thefe balances have been made 
of fo many different forms, fome of them fo inconvenient 
and tedious inthe operation, and others fo extremely inad- 
equate to the purpofe, that many perfons who are -unac_ 
quainted with the principles, feem dubious of the real uti- 
lity of any of them. 


Peruaps the only conftruction that may at all times be re~ 
lied on, is that of the equal Lever, in the form of acommon 
{cale-beam ;--this is likewife the moft fimple and eafy in 
jts application, and might be rendered altogether as ports 
able as any other kind, 


Iw 
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He In the following {mall traf, I have endeavoured to rene 
der the ufe of this balance, in determining the fpecific gra- 
vity of different fubftances, perfe€tly intelligible to thofe 
who are acquainted with arithmetic no farther than the ge- 
neral rule of proportion :—The certain method of finding 
whether or not a piece of coin be current géld, is fhewn 
merely by weighing, without any calculation ; and its quality 
and value may be immediately feen by the infpe&tion of a 
table calculated for the purpofe. | 
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Page g, line 13, for 4800 read 480. 
m———— line 15, for 351 read 35, Ie 
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THE 
U S E 
OF THE 


HYDROSTATIC BALANCE: 


In determining the quality of Gotp, &e. 


T HE principal and diftinguifhing qualities of 
: pure Gotp are the fimplicity, minutenefs, 
and clofe cohefion of its parts; whereby a greater 
number of thofe parts is contained in lefs {pace 
than of any other body that we know of. 


As all bodies weigh in proportion to their quan- 
tity of matter, the fpecific weight of Gold muft 
therefore be fuperior to that of all other metals. 


It follows from hence, that if Gold be adulte- 
rated with any other metal, its /pecijic gravity, or 
comparative weight, muft be /e/s in proportion to 
the quantity of A//oy: Therefore the weight of Gold 
is a fure criterion of its quality. 

B In 














Use 


In order to determine the precife quantity of 
Alloy compounded with Gold, the Gold muft be 
weighed with fome other mafs as a fandard, and 
their relative gravities computed. 


For this purpofe it is neceffary that the ftandard 
fhould be of one fixed and determinate gravity, 
and Hiable-in the {malleft degree to variation. Fluids 
are, by far, the moft convenient, and pure rain 
water*® the leaft objectible of any other. 


From various hydroftatical experiments, it is 
found, that when any-fubftance is. immerfed in a 
fluid fpecifically. lighter than itfelf, it lofes as 
much of its own weight, as is equal to the weight 
of a quantity of the fluid, of the fame bulk as the 
fubftance weighed in it; and the fluid gains as 
much weight as the body weighed in it lofes. 


Hence it is extremely eafy to compute. the {pe- 
cific gravity of gold, or any other metal, by means 
of an accurate Hyprostatic BaLance;; > and’ | 
thereby immediately determine its quality and rea} 
value, 


If a piece of gold be firft weighed in aif, in the, 
ufual manner, and its precife weight, in grains, re- 
marked ; 


* Rain Water is generally preferable, but, as this 1s fel: 
dom to be obtained perfe&tly pure, clear {pring Water will 
anfwer the purpofe nearly as well, 
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marked; when it is afterwards weighed in water, 
it will be found to weigh confiderably lefs. If its 
weight in water be fubftracted from what it weigh- 
ed in ais, the difference will fhew the /o/s it has 
fuftained by being weighed in a denfer medium : 
The weight in air being then divided by the /o/s iz 
water, the quotient fhews the /pecific gravity, or 
how many times gold is heavier than water. 


On the contrary, the fpecific gravity of fleriing 
gold being known, if the weight in air of any piece 
of gold coin, be divided by the /pecific gravity of 
fterling gold, the quotient fhews what ought to be 
its Jo/s when weighed in water, and if it be found 
to lofe more, the gold is bad, or has too great a 
quantity of alloy. 


Gold is about 18 times as heavy as common 
water; the fpecific cravity of fterling gold being 
to the weight of water, as 17,793 to 1; if there- 
fore a Guinea weighs in air 129 grains, when 
weighed in water it muft lofe 7,25, or 7% grains 
of its weight, becaufe 7,250: 129 :: 1! 17,7933 
——fo that a quantity of water, equal in bulk toa 
{terling guinea weighs 7% grains. 


The method of computing in what proportion 
the quantity of alloy in counterfeit gold exceeds 
that which is allowed to /fandard, (which ts 22 Ca+ 
rats of fine gold § to 1 of filver, and 1 of copper} 

Bad will 


§. The Specific Gravity of which is nearly about 19,15. 
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will be ieatoned hereafter ;—I fhall firft defcribe 
the Hyprostatic BALANcE, and the method of 
applying it to ufe. 


Of the Hyprostatic BaLance. 


Tue Beam of this Balance ought to be at leaft 
eight inches tn length, but, for accurate experi- 
ments, One of ten inches is. preferable; made of 
tempered ftes!, the flenderer the better, fo that it 
may turn with the lighteft weight, and balanced 
On its center in fuch a manner as to vibrate very 
-flowly. . It fhould be made to reft on a ftand; a 
pendant beam being not only inconvenient for the 
purpofe, but 1s liable to various inaccuracies, 


To the Beam is adjufted a pair of {cale-pans, 
which may be taken off at pleafure; there is alfo 
another {maller pan of equal weight with one of 
the others, furnifhed with fhorter ftrings, fo as to 
admit a veflel of water to be placed under it. 
When the balance is ufed for hydroftatic purpofes, 
this pan 1s to be fufpended at one end of the beam, 
and one of the common f{cale-pans at the other. 


The glafs Bucxer is to hold any folid body in- 
tended to be weighed in water, and is to be fufpend- 
ed by the horfe-chair, to.the hook at the bottom 
of the {mall fcale; there is a weight to be placed 
in the oppofite fcale, in order to balance the bucket 
exactly in water. 


The 
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The brafs Tones are likewife for the fame pur- 


pofe, and to hold fuch fubftances as cannot con- 
veniently be. put into the bucker. 


The {mali brafs Nipper is intended for the 
weighing of Gold coin; which may be much more 
accurately weighed in this, than in the Bucket ; 
which, indeed, is defigned to be ufed only for 
fuch fubftances as cannot well be placed in the 
Nipper or Tongs ; the beam will turn much 
eafier with either of thefe, than with the other.---- 
A fcale-beam, loaded at each end with a confider- 
able weight, is infenfible of the addition of a 
fmall one; befides, the refiftine medium of water, 
through which the whole furface of the bucket 
and its contents mult pafs, prevents the vibration 
of the beam, and renders the operation both tedi- 
ous and uncertain. 





The glafs Sori is made ufe of in determining 
the fpecific gravity of Fluids. 


N. B. Each of thefe Appendages has its re- 
fpective Weight for a balance in water, diftinguith- 
ed by different marks. Thefe weights are in- 
tended to balance them exaéZly ; but they may not 
always be correct ; water varies confiderably in its 
denfity, according to the temperature of the air; 
in hot weather itis lighter, in cold heavier; in the 
former cafe the balance-weight may appear rather 
too 
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too light, and in very cold weather too heavy. 
Whenever this happens, the equilibrium muft be 
reftored by the addition of a fmall weight, dropt 
into the Scale that requires it, before any hydro- 
ftatic experiments can be performed with accuracy. 
From hence it is natural to conclude, that 
the f{pecific gravity of the fame fubftances will 
be different at different times; this variation how- 
ever, is fo fmall, particularly in the weight of gold, 
as not to be regarded in common experiments. 





In order to find the precife fpecific gravity of 
any fubftance, it will generally be requifite to com- 
pute the decimal parts of a grain; the better me- 
thod therefore, of weighing, is by tenths of a grain, 
rather than by eighths, fixteenths, &c.—for which 
purpofe, I have divided the grains by. decimals, viz. 
into 1, 2, 3, 4, and 5 tenths, which, in the cal- 
culation, may be Sole By §0, 500, Rt. eas tne 
cafe requires. 


Method of finding the Spectric Gravity of Soups. 


Let the Subftance be firft accurately weighed in 
air, fetting down with a pen the weight in grains 
and decimal parts; then hang on the {mall water- 
fcale to one end of the beam, and place under“it 
the glafs veffel, pouring in water till it is filled 
within about three quarters of an inch from the 


brim: Let the body to be weighed be then placed 
in 











ee Ee 


in the Nipper, ‘Tongs, or Bucket,. as.is moft cons 
venient: and, immerging it in the water, let it be 
fufpended by the horie-hair, to, the hook. at: the 
bottom of the water-fcale:+:Obferve that the. fame 
weights which balanced: the! body in air, are in the 
oppofite feale, and likewife the proper. dalance- 
weight: Care allo muft be taken that no air-dubbles 
adhere to any part of the fubftance in the water, 
which will render it apparently lighter. The op- 
pofite fcale to that which contains the fubftance, 
will now greatly preponderate; weights mutt 
therefore be taken out of it, or rather, (which will 
be found much more convenient) weights.muft be 
put into the water-fcale, till the equilibrium be 
exactly reftored. The pen and ink then finith the 
operation—divide the weight in air, by the lofs in 
water, that is, divide the number of-grains in the 
large fcale, by thofe in the fmall one, and the 
quotient will fhew the fpecific gravity, or how 
many times heavier the fubftance that was weighed 
is than water. If the weight in the {mall fcale be 
fubfiraced from that in the other, it will fhew the 
re/pettive gravity of the weighed fubftance, or the 
weight with which it will be evenly balanced in 
water. An example or two will render this 
ftill more plain. 





EXAMPLE I, 


Let. a new. fterling Guinea be weighed in air, 
and it will be found to weigh full 129 grains; fix 
| it 
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it in the nipper fufpendiag from the water-fcale, 
and immerge it in the water (the balance-weight 
of the nipper being in the oppofite fcale) it will 
then appear to be lighter, but if 7% grains are put 
into the water-fcale, the ‘equilibrium will be re- 
{tored,' which fhews that the guinea is good, or 
that fterling gold is 17,793 times as heavy as 
water, for fo the fpecific gravity will turn out.— 
Again, 
EXAMP. 2. 


Suppofe a Guinea is fufpected to be bad or 
counterfeit gold ; tho’ upon weighing it in air it 1s 
found to be of its full weight, or 129 grains,|| yet 
if, after weighing it in water, it is found to lofe 
more than 7,25 (fuppofe 8,12) what is its fpecific 
gravity ? 


As the lofs in water is to the weight in air, fois 1 to 
the [pecific gravity therefore 8,12 129 ::1: 15,886. 
fo that 129,00 divided by 8,12 gives 15,886 for 
the {pecific gravity, which fhews that the gold is 


much worfe than fterling. 


EXAMP. 3. 


If a piece of filver weighs 636 grains in air, what 


is the f{pecific grayity, fuppofing it to lofe 60,7 
| when 


| This is nearly the weight of a new Guinea, but not 
ftri€tly fo—its real weight (valuing Gold at £ 3 17 104 per 
Ounce) is 129,438, or nearly sdwts, 91 grains: The lofs in 
water will therefore be 7;27« 
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when weighed in water ? 60,72 6362: 1: 10,498 
the {pecific gravity; by which it appears to be 
good filver. 


EXAMP, 4. 


How much heavier than water is Flint-Glafs 2 
A piece of white flint-glafs weighed 169,05; and 
loft 50,60 

60,60 : 169,05 LA at oe he) 
fo that it was fomewhat more than 34.times heavier 
than its bulk of water. | 


Examp. 5. 


Mercury, tho’ properly a fluid, is to be weighed 
as a folid; thus, put 1 ounce, or 4800.grains of 
Mercury into the glafs Bucket, and weighing it in 
water, it will be found to lofe nearly about 351 
orains; Mercury therefore is heavier than water as 
13,67 to I. 


The method is the fame for moft other folid 
fubftances that are fpecifically deavier than water: 
for thofe that are Yighter, the proces is fomewhat 
different. 


When any thing floats on the furface of a fluid, 
it difplaces juft fo much of the fluid as is equal in 
weight to the weight of the whole floating body. 
Suppofe a hollow cube of tin, 2 inches fquare, to 

C weigh 














( 10 ) 


weigh 1 ounce; this being floated on water may 
be fuppofed to fink in it half an inch, or one fourth 
part of the whole: If fo, a body of water 2 inches 
fquare, and half an inch thick, muft weigh 1 ounce, 
equal to the weight of the cube, which would be 
4 times fpecifically lighter than water. The cube 
would require an additional weight of 3 ounces to 
immerge it totally in the fluid; the re/peéfive era- 
vity of the water, to the cube, is therefore as 3 to 
1, and confequently a bulk of water equal to the 
cube, would weigh 4 ounces, 


From hence, the method of weighing light fub- 
{tances fpecifically, is as eafily conceived and put 
in practice, as that of weighing the heavier ones. 
Tho’ feveral different appendages have been made 


to the hydroftatic balance for this purpofe, they 
appear in general to be unneceffary, as moft fub- 


{tances that are not too large to go into the brafs 
Tongs, may very accurately be weighed in it. 


Examp. 6. 


Suppofe it was required to find the fpecific gra- 
vity of a piece of dry deech-wood, weighing 59,50 
craains. 


Having fet down the weight of the wood in air, 
fix it in the Tongs, and fufpend the whole to the 
water-icale, placing the balance-weight of the 
tongs 
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tongs in the oppofite {cale.—In the foregoing ex- 
periments, .we let the weights with which the fub- 
ftance was weighed, remain in the fcale, we are 
now to take out all. of them, except the balance- 
weight; and, upon immerging the tongs and wood 
into the water, they will appear to be lighter 
than the tongs alone. That adding a weight to 
one end of a fcale-beam, fhould make the other 
end preponderate, feems to be as paradoxical as the 
weighing of levity; but it ceafes to be fo when we 
confider that no bodies afcend by means of their 
levity, but by reafon of the greater denfity of the 
medium in which they are immerfed. The wood 
pulls the tongs upward with a force equal to the 
refpettive gravity of the water, fo that it requires 
as much weight to reftore the equilibrium, as the 
wood is lighter than its bulk of water. Small 
weights are therefore to be put into the water-fcale, 
till the balance be even; and the weight of the wood 
in air, added to thefe fmall weights, will be equal 
to the weight of a bulk of water of the fame fize as 
the wood;—confequently the /pecific gravity will be 
as the weight of fuch a bulk of water is to the weight 
of the wood in air. 





When I weighed the wood, I put 16,70 grains 
into the water-fcale, before the balance became 
even. 16,70 added to 59,50 (the weight of the 
wood) make 76,20, therefore 
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76,20 : 59,50: : 1,000* : ,781 the {pecific 
gravity of the Beech. 


EXAMP. 7. 


A piece of very dry Cork, weighing in air 24,3 
grains, required 149,2 to be put in the water-fcale, 
to reftore the balance. 149,2 added to 24,3 
make 173,5 (the weight of a bulk of water equal 
to the cork.) —As 173,5 :.24,3.:: 1,000 : ,152 
the {pecific gravity of the cork ;—7 times lighter 
than water. 





The fpecific gravity of another piece of cork was” 
9241, or about 4 times lighter than water. 


N. B. In weighing of thofe bodies whofe pores 
readily imbibe the water, the quicker the experiment 
is performed, the more likely it is to be correét. 


Method of finding the Sprciric Gravity of Fruips. 


That which is meant by the term /pecific gravity 
of bodies, being nothing more than the difference, 
or comparative weight of thofe bodies to that of 
common water, we might eafily find the {pecific 


gravity 
* In hydroftatic caiculation, water, as the ftandard from 
which all the refpeftive gravities are taken, is reckoned as 


unity or ¥, 10, 40 92, &c. as the cafe TEQuITES. 
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gravity of any kind of fluid, by weighing a quantity 
of it againft an equal quantity of water ; but, asa 
folid body, when immerfed in a fluid, lofes as much 
of its weight as a bulk of the fluid equal to the 
body weighs, a more convenient and accurate me- 
thod, is the immerfion of a /olid, of fome deter- 
minate weight, in the fluid whofe fpecific gravity 
we defire to know. 


For this purpofe is the conical piece of /oiid gla/s, 
belonging to the hydroftatic balance; whofe weight, 
both in air and in water, being known, fhews im- 
mediately the weight of the fluid into’ which it is 
fufpended ; the folid being borne up by the fluid 
in a proportion equal to its refpective gravity. 


Suppofe the glafs folid to weigh in air 1464 
grains; and that, when it is fufpended from the 
water-{cale, and immerged in water, it lofes of its 
weight 445 grains; this would be the weight of a 
bulk of water equal to the folid. The balance- 
weight for the folid muft be made juft equal to what 
it weighs in water, i.e, 1019 grains, 


Whatever fluid is to be weighed, let it be put 
into the glafs recipient ;—fufpend the folid to the 
hook of the water-fcale, and let it hang freely in 
the liquor, putting the balance-weight in the op- 
polite fcale.—If the fluid be heavier than water, 
the folid will rife in it,—if lighter, it will fink to 
the 
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the bottom of the recipient. In either cafe fmall 
weights are to be put into the lighter fcale, till 
the balance be made even, 


1. When the fluid is Zghter than water, the 
weight gained by the glafs folid is to be /fubjtratied 
from the weight of a bulk of water equal to the 
folid, [445] and the remainder is the weight of 
an equal bulk of the fluid, or its fpecific gravity 
to water. 


EXAMP. If. 


When fuch a elafs folid’as the above was im- 
merfed in Brandy, it balanced 38,2 grains more 
than in water; this taken from 445,0, leaves 406,8; 
therefore the {pecific weight of the brandy was to 
water as 406,8 to 445. 


To reduce it to its proper terms——~multiply 
the difference [38,2] by 1000, (the denominator 
of water) and divide the produé& by 445;———As 
445: 98,2.:: 1000 : 86--——Subftra& 86 
from 1000, there remain ,914 the fpecific gravity 
of the brandy. 


From hence it appears, that the brandy weighed 
86 parts in 1090, or about 7z Jefs than water. 


EXampP. 
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EXAMP. 2. 


In Rum, the folid balanced 40,3 grains more 
than in water,——As 445 : 40,3 :: 1000: 91 
—g1 from 1000, remain go9.————The fpecific 
gravity of the rum to water was therefore ,g09—or 
about +r. 


EXAMP. 3. 


When the folid was immerfed in highly re@tifi- 
ed /pirit of wine, it balanced 73,6 more than in 
water; therefore *445 3° 73,6 :: ‘1000 : 16s 
—165 from 1000, remain ,835, or 4. 


It appears from thefe examples, that the Hydre- 
ftatic Balance is a moft certain and correct inftru- 
ment for determining the jirength of Jpirits ; per- 
haps more fo than the moft accurate Hydrometer 
that has yet been made for that purpofe. 


It is of confiderable confequence to diftillers, 
and dealers in fpirituous liquors, to know the pre- 
cife point of ftrength which is termed proof: 
Though this, indeed, is rather arbitrary than any 
fixed ftandard; but the degree of ftreneth, which, 
I am informed, is now called merchantable proof, 
fixeth the fpecific gravity of the fpirit to water 
at ,930. 


930 taken from 1000, leaves 70, therefore 


IOOO : 70 :: 445: 31,15. So that in proof /pi- 
Vil, 











( ~ED. .) 


rit, a glafs folid of the weight above-mentioned, 
mutt balance 31,15 or about 314 grains more than 
in water. 


< 


It may eafily be found in what proportion the 
fpirit is above or below proof, by obferving what 
quantity of water or alchobol is neceflary to be mix- 
ed with it, in order to bring it to the above ftand- 
ard; and it might be immediately known, by 
comparing the weight of the. fpirit with that of 
water, if the fpecific gravity of both, when com- 
pounded, remained in the fame ratio as when {fe- 
parate:, But, as it is found that, when water is 
mixed with fpirit, the fpecific gravity of the com- 
pound is greater than that of the water and the fpi- 
rit before they are compounded, the calculation 
muft therefore turn out incorre¢t,—for inftance, . 


A quantity of the rum, before-mentioned, equal 
in bulk to the glafs folid, weighed very nearly 405 





grains——an equal bulk of water, 445 grains ;— 
fuppofe then, that in order to reduce the rum to 
proof, one. fifth part of water was to be mixed 
with it; 





Water. - 5 == age 
Rum - 4 = 1620 
5). .=2065 





Mean weight = 413 
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By this it appears that a quantity of the com- 
pound, equal in bulk to the glafs folid, fhould 
weigh, 413 grains, and confequently that the folid, 
when immerfed in it, fhould balance 32 grains more 
than in water; in which cafe it would ftill be fome- 


what above proof. 


But, upon trial, it will be found to balance not 
much more than 292, and that there muft be but 
little more than one feventh part of water mixed 
with the rum to reduce it-to the given ftandard. 


Immediately after water is mixed with fpirit, 
the compound appears /ighter; but in a few hours 
afterwards, when the particles of each are more in- 
timately ‘united, its bulk diminifhes, and confe- 
quently the fpecific gravity increafes. _ 


From a few experiments of this kind, the theory. 
will appear fufficiently plain; and a table might 
eafily be formed for fhewing by infpection what 
quantity of water is neceflary to be put to any given 
quantity of fpirit, to render it true proof; but, as 
this is rather a deviation from my prefent defign, I 
thall refer the reader to a tract publifhed by Mr. 
B. Martin, in Fleet-ftreet, intitled, The Theory of 
the genuine Eydrometer illuftrated, in which the prin- 
ciples of this part of hydroftatics are explained, and 
the great uncertainty and imperfection of the com, 


mon Hydrometer pointed out. 


D 2. When 

















Cree.) 


2. When fluids are fpecifically heavier than wa- 
ter, the glafs folid, as before obferved, will rife in 
fuch fluid, (che water balance-weight being in the 
oppofite fcale,) and appear to be lighter; {mall 
weights are therefore to be put in the water-fcale, 
till the equilibrium be reftored ; and the /o/s which 
the. folid fuftains by being weighed in the heavy 
fluid, is to be added to the weight of a bulk of 
water equal to the folid—the fum fhews the fpeci- 
fic gravity of the fluid to water. 


EXAMP, 4. 


Suppofe it was required to find the fpecific gra- 
vity of /ea-water, or how much heavier it is than 
rain- water. 


Let the folid be fufpended, as ufual, to the wa- 
ter-fcale, and immerfed in the fea-water; putting 
the balance-weight in the oppofite fcale. It will 
require 11,6 grains to bring it to an even balance. 


AS 4450: 15,6°: > 10GGumome 


The fpecific gravity is therefore 1026; which 
fhews that Sea-water is 26 parts in 1000, or 3% hea- 
vier than Rain-water; or that there muft be 1026 
meafures of Rain-water, to weigh as much as 1000 
meafures of Sea-water.—— The method is the fame 
for every other fluid fpecifically heavier than water. 


The 
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The fpecific gravity of falt and water, in equal 
quantities (in meafure) is 1205; or, about + heavier 
than common water. 


Method of difcovering the Proportion of AuLoy mixed 
with GOLD. 


The fpecific gravity of /terling or money gold, as 
before obferved, is 17,79, which is the ftandard 
made ufe of in the following calculations, as it 
comes the neareft to the average weight of the cur- 
rent Britifh coin. The fpecific gravity of pure or 
very fine gold is, indeed, confiderably more; in 
fome tables it is made 19,64, but I never met with 
any fo heavy asthis. The fpecific eravity of good 
filver is 10,37. Of copper 8,83. 


If then, a mafs be compounded of gold and fiver, 
the {pecific gravity of the compound may be thus 
found, without the ufe of the balance. 


EXAMP. i. 


Suppofe a mafs of metal, half gold and half //ver, 
[in weight] to weigh in air 258,8 rains, what muft 
be the fpecific gravity of this compound, to an 
equal bulk of water ? 


Rurz—Compute what muft be the /o/s in water 
of the proportional part of each metal, by dividing 


ite 
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its weight in air by its fpecific gravity: Add the 
two fums together, and by this product divide the 
weight of the whole mafs ;———the quotient- will 
fhew the fpecific gravity. 


Weight in air, © Lofs in water. 





Ratio of the Gold 129,4 4,27 
—— Silver 129,4 12,47 


258,8 19,74. 


258,8, divided by 19,74 gives 13,11 the fpecific 
gravity of the compound mals. 


EXAMP, 2. 


If a Guinea be adulterated with copper, in the 
proportion of 4,39 gold, and 1 copper, what is its 
{pecific gravity ? 


Say—lIf a mafs, weighing 5,39 grains, contains 
1 grain of copper, how much will be contained in 
a mafs weighing 129,4? 


WAS 5,30 S01 5.3 ROG. goa ae 
The guinea muft therefore contain 24 erains of 
copper, and 105,4 of gold. 


Lofs in water of 105,4 grains of gold. =.5,93 
24,0 - copper = 2,71 

















12934 8,64 


-429,4 divided by 8,64 gives 15 for the fpecific 


SrTavity. 


The 














The fame method may be ufed for determining 
the fpecific gravity of any other mafs, though com- 
pounded of three or more different metals, provid- 
ed the ratio of each metal be known. 


The reverfe of thefe examples muft. therefore be 
the rule for difcovering the proportion of alloy 
mixed with gold, after its fpecific gravity is found 
by the balance. 


EXAMP: f. 


What is the proportion of gold and‘filver in a 
mais (weighing 258,8 grains) whole {pecific gra- 
vity is found to be 13,11 ? 


Rute—Compute what mutt be the lofs in water 
_ of a mafs of gold, of equal weight with the com- 
pound, and likewife of a mafs of fiver, of the fame 
weight ; fubftract the lofs of gold from that of the 
compound—the remainder is the ratio of filver ;— 
fubitract the lofs of the compound from that of 
filver—the remainder is the ratio of gold. 


‘Lofs in water of 258,8 grains of gold 14,54 
258,8 - filver = 24,94 
258,3 the compound = 19,74 




















14,54 taken from 19,74 there remain 5,20 


19,74 from 24,94 remain likewife 5,20; by which 
it appears that the weight of the gold and filver is 
in equal proportion—acreeably to the firft preced- 
ing example, 


EXAMP. 
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E-XAMP. 2. 


If a guinea, of its full weight, or 129,4 grains, 
be adulterated with copper, and its lofs in water 
found to be 8,64, what quantity of copper is mix- 


ed with it? 


% 








Lols of 129,4 grains of gold == 7,27 
— 129,4 ———-- copper = 14,65 
————. 129,4 the compound= 8,64 


7,27 from 8,64 remain 1,37-—— 8,64 from 14,65 
remain 6,01 fo that the proportion of the cop- 
per is to that of the gold as 1,37 to 6,01; Or, 
(agreeably to the fecond preceding example) as 
1 0 4,39 i. ¢. 24 grains of copper, and 1054 of 





} 
sold. 


If it be required to find the refpective dulk of 
each metal in the compound mafs,——Firft, find 
its {pecific gravity, and then fubftract the {pecific 
gravity of the éaferior metal from that of the com- 
pound, and the remainder fhews the ratio of gold; 
then, if the fpecific gravity of the compound be 
fubftracted from that of the gold, the remainder is 
the ratio of the iwferior metal. | 


It mutt be obferved that, in the preceding ex- 
amples, the quality of the alloy, with which the 
gold. is compounded, is fuppofed to be known, to- 
gether with its fpecific gravity: But this is feldom | 


the cafe—it is not often difcoverable with what | 
peal 











particular metal or metals a counterfeir guinea is 
adulterated, much lefs their exa@ /pecific gravity, 
which is neceflary to be known: The foregoing ex- 
periments then, may appear to be calculated more 
for amufement, than for any real utility, in deter- 
mining the value of bad gold. This conclufion, 
eee would be rather too precipitate,—fuch 
experiments and calculations have not only a ten- 
dency to familiarize the fubje€&t, but they lead di- 
rectly to the defired point. 


Gold may be made to retain a very {pecious ap- 
pearance, and yet be rendered much worfe than 
Jierling, by being adulterated with inferior metals, 
—/filver, copper, fome kinds of bra/s, &c. and 
though the weight of thefe, after the mafs is com-. 
pounded, cannot be precifely afcertained, nor con- 
fequently the exact ratio of the gold; yet, by tak- 
ing the mean {pecific gravity of the metals gene- 
rally ufed for adulterating of old, and attending 
to the weight, colour, Be: of the compound, a 
pretty correct judgment might be formed of the 
nature of the alloy; and if this be zearly true, the 
hydroftatic examination cannot be very erroneous, 
but will generally prove fufficiently accurate. 


As a fterling guinea, when weighed in water, is 
found to lofe 7% grains of its weight, if it lofes 
more than this, the ufual method has been to 
reckon the gold fo much worfe than fterling, by 
allowing or deducting from its value, a certain ee 
or 
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for every grain that it lofes more than 75 and. 
perhaps, a more correét method cannot be taken, 
if that {um be adequate to the weight of the alloy. 


A piece of ood filver, of equal weight with a 
guinea, (OF 129,4 grains) when weighed in water, 
lofes of its weight 12,47 grains, which is 5,2 
nore than the guinea lofes : | 

pence. pence. 

Bie 8. Shh ise. Rye 48,4. 
If therefore a guinea, or other piece of gold coin, 
be adulterated with fiver, four shillings, at leaft, 
mutt be deduéted from its value, for every orain 
that it lofes more than it would lofe were it fterl- 


ing gold. 


A piece of copper, of equal weight with a guinea, 
lofes in water 14,65, which is 7,38 more than a 


ouinea. 
pence. pence. 


7538. 2) 252 25 2. 31 B34 
So that, if fterling gold be adulterated with copper, 
two foillings and ten-pence 1s to be deduéted from its 
value for every deficient grain;—and the fame me- 
thod will afcertain the proportion for every other 
fpecies of alloy. ‘ 


Counterfeit guineas are feldom found to be adul- 
terated with fiver alone, but more generally with 
copper, with a {mall quantity of filver; or with 
metals whofe weight is nearly equal to that of 


copper. 
From 











“4 TABLE of the proper Lofs in Water of STERLING Gotp, the Specific Gravity of which 
being 17,79; from 1 Grain to 240. 








Weight { Lofs in Weight | Lofs in Weight Lofs in Weight  Lofs in 


























hls in Air. | Water. in Air. | Water. in Air. Water. in Air. Water. 
* 0,056 2575 97 5945 145) 8,15 193 10,85 
ott bi: Hd 98 | 5359 146 - 8,21 ‘tea Toons 
0,17 51 2,86 99 5256 147 8,26 295 10,96 
0,22 2 2.92 100 5,02 148 8,32 196 11,00 
0,28 CEG Rae Sey: IOL 5,68 149 8,38 158 Raa Syst gat 
0,34. 54 4.2303 102 | 5973 150 8,43 1938 | 11,12 
0,39 55 3,08 103. | 5378 “151 8,49 199 11,18 
0545 BO ae 104, | 5384 152 8555 200 | 31524 
O51 Se gee, OLE. 105 ae 5299) 1; 153 8,60 201 11,29 
0,56 53. 3325 106' | 5,95 154 8,66 202 11535 
0,61 59 aiar 107 6,01 355 8,71 203 11,41 
0,67 60 2137 LOS D 0507 |. 156 8,77 204 11,46 
0,73 6x | -3,42 10g) 6,12 157 8,83 2.05 11,52 
0,78 62. | 3548 110 6,17 158 8,88 206 11,57 
0,84, 63 eh ae III 6,23 / 159 8,94 207 11,63 
®,90 — 64 3,60 112 6,29 160 9,00 208 11,69 
0,95 65 3,65 113 6,35 161 9,05 2.09 11,75 
I,01 66." |i Varga 114 6,41 162 G10" 3 210 11,80 
1,07 67 3,76 Trg 4 6,46 163 9,16 211 11,86 
1,12 68: Piase> 116 6,51 164 9,21 212 1I,gt 
1,18 ‘6g | 3,88 117. 6,57 165 O27 242 11,97 
1,24. 7O 3,93 118 6,63 . 166 9333 214 j'12,03 
1529 72 | 3:99 119 | 6,69 167 9,39 215 | 12,09 
1535. 72 =| 4505 E200 0,757 Gab, 168) | ooag 216 12,14 
Isar 73 4,10 121 6,80 169 950 | 217 12,20 
1,46 "4, 4,16 122 6,85 170 9,56 218 12,25 
1,52 Diagis 4,21 Pe 2 6,91 171 9,62 219 12,31 
1,58 G9. 4 Mee Al 92h |) 6,09 172 9,67 220 12,36 
1,63 77 | 4533 Fast 07502 173 9572 221 | 12,42 
| 1369 8 4538 126 7,08 174. 9,78 222 12,47 
1574 29 4.44 ‘127 7214 175 9583 223 12,53 
1579 . 80 4550 |. 128 £370 176 9,89 224 12,59 
1,35 Sr 4355 129 7225 177 9595 225 12,65 
1,91 82 | 4,60 130 7931 178 10,00 226 12,70 
1596 83 | 4,66 3x | geo: 179 | 10,06 227 | 12,76 
2,02 84. 4,72 132 741 | 180 10,12 228 | "12,81 
2,08 85 | 4,78 133 | 747 181 | 10,17 229 | 12,87 
2513 86 | 4,83 134 | 7353 182 10,23 230 | 12,92 
a949 87 4,89 a5 7258 183 | 10,28 Aat 12,97 
2925 88 4594 136 7204. 184 10,34 2.32 I 3,02 
2530 89 | 5,00 137 | 7270 185 | 10,40 233 | 13,08 
2535 go | 5,06 1338 | 775 186 | 10,45 2341 13,14 
241 gt | 5511 139 | 781 187 | 10,51 235 | 13,20 
2547 92 5917 140 | 7387 188 10,57 2.36 13,26 
2552 Qa | 523 4 141 | 7592 189 | 10,62 237 | 13,32 
2558 94 | 5,28 142 | 7,98 190 | 10,68 238 | 13,38 
2,64, 95 | 5934 143 | 8,04 1or | 10,74 239 | 13,44 
2,69 96 | 5939 144 | 8,09 192 | 10,79 240 | 13,49 
TABLE of Decimat Parts of a GRAIN, at Three Shillings, 
Soil) | ts Sih dhe So de wd ‘. us 
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From the mean weight of. thefe metals, com- 
pared with different afays that have been made of 
counterfeit gold, it appears that, if three Joillings 
be allowed for every grain deficient in the {pecific 
gravity, it will come nearer to the truth than any 
other fum, and may generally be relied on as fuf- 
ficiently correct. 


To prevent any error, or lofs of time in.calcu- 
lation, I have annexed a table of the proper lofs 
of /rerling gold, when weighed in water, by the in- 
{pection of which (and the fmall table of decimals) 
it may be immediately feen how much almott any 
piece of gold coin is worfe than fterling, 


_ The ufe of thefe tables is abvious—for inftance, 
‘fuppofe it was required to know the quantity of 
gold, or the value of a bad guinea, weighing in 
air 128 grains, (which is pretty nearly the weight 
that moft counterfeit guineas are made) and whofe 
lo{s in water is 8 grains :—By the table it appears 
that 128 grains of fterling gold ought to lofe in 
water 7,20 grains. 7,2 taken from 8, leaves ,8 
and by the table of decimals it appears that 
8 tenths of a grain deficient is=2s. 444, and fo 
much is the gold worfe than fterling. The value 
of the guinea, then, (allowing 2d. ¢ for the defi- 
ciency of its proper weight) is 185. 4d. 4. 





Though this method of determining the value of 
eold may not always be preci/ely correé?, it never 
EH can 
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can vary from the truth in any great degree, but 
will always be found fufficiently near for common 
purpofes;. and merely to find whether or not a 
piece of coin be current gold, the method before di- 
rected is not liable to error, but, with fuch a ba- 
lance as hath been defcribed, may be known to 
abfolute certainty. The only neceflary precaution 
is to mind that the water be frefh,* fo’ that the ba- 
lance-weights may produce a due equilibrium: The 
guinea being then evenly balanced, firft in air, and 
afterwards in water, if it lofes no more than 7+ 
grains, it is good or fterling gold; but if it is found 
to Jofe half a grain more, it has too much alloy to 
be current. 


Tus Hyprosratic Batance being in itfelf fo 
fimple an inftrument, and the method of applying 
it to ufe, in detecting. bad money, fo extremely 
eafy and certain, it feerns rather to be wondered at 
that it-is not at this time in general ufe; when 
every perfon finds himielf liable to be daily deceiv- 
ed by light or counterfeit coin; The principal rea- 
fon, perhaps is, that the beft balances are feldom 
fold without an apparatus of different appendages, 
which has not: only enhanced the price double to 
what they might be rendered for, but has likewife 
made the method of applying it to ufe, appear 
complex and troublefome; and the common in- 
itruments, in the form of fteelyards, 8c. pretend- 

edly 


* If the water be warm, it will be lighter, and confe- 
quently the gold appear heavier than it really is, 
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edly made for hydroftatic balances, are found to be 
quite ‘inadequate to the purpofe, and—in fhort, 
worfe than nothing. All that is neceffary-for rea- 
dily dete€ting of counterfeit coin, is a good fcale- 
beam on a convenient ftand, with a hook to one of 
the pans for fufpending a pair of finall cute se 
and a glafs of water, Thefe might always be ready 
at Hand for occafional ie aidays depended upon 
—and but little more time taken up in the opera- 
tion than weighing in the common manner. 


It may fometimes be of ufe to know what quan- 
tity of pure or fixe gold is contained in a given 
mafs ;—this may eafily be found by the preceding 
rules, if, inftead of dividing by the {pecific ora- 
vity of flerling gold, we make ufe of that of five 
gold, which is nearly about 19,15 or 19,20 :—for 
example, 


What quantity of fine gold is contained in a go/d 
ving, adulterated with fiver, weighing 64,5 erains, 
and whofe fpecific gravity is 15,89? 


Proceed as before directed (page 21) and the 
yatio will {tand thus, 


Lofs in water of 64,5 grains of fine Gold = 2,37 


2 / 





64,5 ———--—— Silver = 6,22 
64,5 ~ the Ring = 4,06 


3,37, taken from 4,06 there remain o ,69—~ 
4;06 from 6,22 remain 2517 5 fo that the w eight 
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of the gold is to that of the filver as 2,17 to 0,69 
Or a8 3,14 to I. 





22 Carats of jine gold, whofe fpecific gravity a- 
mounts t6 19,15, will admit of 1 carat of fiver, 
and 1 of copper, to reduce it to frerling, or the fpe- 
cific gravity of 17,79; therefore, if fterling gold 
be valued at £3: 17: 10 per ounce, the gold whofe 
pecific gravity is 19,15 is worth £4: 4211 an 
ounce, or 7 fhillings more than fterling gold. 


Ag it will frequently be neceffary for thofe who 
are. concerned in buying or refining of gold, to 
know the value of different quantities, at different 
prices per ounce; to fuch as are not poffefied of 
Mr. Eruermer’s Gold Tables, which are by far 
the beft that I have feen, the following will be of 
ufe. 
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Table of the Value of Gotp, 
At £ 3:17:0 per Ounce. 











Grains. Pennyweichts. Ounces. 
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I have chofen the fum of £ 3: 17:0 per ounce 
for Gold, as a mean of its fluctuating value ; if it 
be more or Jefs than this, the value of any quan- 
tity, at any price, may be eafily found by the ta- 
ble, in the following manner,—firft fet down the 
value of the required quantity of gold at £ 3: 17:0 
per ounce by the table; then, if it. be valued at 
more, for as many PENCE as the value exceeds bac aber 
add to the fum after the rate of ONE PENNY per ounce. 
Suppofe it be required to know the value 
of 502. 5dw. 16gr. of gold, at £ 3:18: 3 per 
ounce. © 





Pea ee 
By the table, the value of 5 ounces is | 19° 5 O 
—5 pennyweights 0 19 3 
16 grains oO 2 62 








Secon 








But £3: 18: 3 is 15 pence more than | 
£3: 17:0, therefore, for the 5 ounces, 
add 5 times 15 pence, or - - -0 6 3 


§ dwts is , of an ounce, for which add 
15 farthingsor - - = - - -a@ © 33 


The proportional part of the 16 grains 
need not be regarded, as it {carcely 
amounts to an halfpenny. 


PREP TRE ETL 


The value of the gold is therefore - 2012 4t 


What - 
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What is the value of 2/4. 20z. 8dw. of gold, a 
£317 210 per ounce? 





; Be Su fla 
ald. (at. 2° 90°27 YO) 18 92 8 o 
302. = - - - - sate fae anare 
Sdwts. - > - - eet ae EO om 


For the 2/d. add 24times 10 pence,or 1 0 o 
For the 30z. —— 3 times ro pence, or o 2 
For the 8dwts. - - ~ - 0 Oo 








Value of the gold, at £ 3:17:10, 106 12 7% 


If the gold be valued at 4s than £3: U7 2 Os 
the fame method may be ufed, only inftead of add- 
ing, Jubjtract after the rate of one penny per ounce, 
for as many pence as the value of the gold is un- 
der “£9317 310. For example, what is the 
value of 1/4. goz. 2dwt. 6gr. of gold, at £3:16:2 
per ounce ? 





bg Sibu. 
1/0, (abe 921g MOMs 46. alag 
90z - - - ; 494 CaO 
2UwtSe 2 "= = z Bde cei hs Rete 
égr. = - - - ~ re vi ORE 








Value of the gold, at £ 3: 17:0, 81 Sere 


For 1/b. goz. fubftraat 


21timesiopence,or Oo 17 6 o 74 
Por adie ee Gg gy 


Graeme: tere pod 


Value of the gold, at £3:16:2, 80 8 o3 
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The value of any quantity of Silver, at any price, 
may be known by this table, in the fame manner 
as that for Gold, viz. by adding or Jubjtratting 
after the rate of one penny per ounce, for as many 
pence as the value of the filver is more or /e/s than 


Jive shillings. 


What is the Value: of. 11. 402. 127. of filver, 
" at 55. 5d. .per ounce? 


Scie Sinan 

_ By the table, 1/d. at 5s. per ounce, is 3:0:0 
40%. Tea te %=70 O10 
1297. = > = SO 10-4: De 

The required value is 5d. an ounce 
more, 

For the 1/d. add 12 times 5 pence, or 0: 45:0 
For 40z.. = - - > A Sin Ouaik ne 1S 





) 


Say ele of the filver, at 55..5d. per oz. 4: 6: 9% 


‘If the value of the Silver be cate than 5 fhillings, 
Jubjiraé as before. 


Tue StanparD Pound Weight of Sitver is 
1102, 2dw..of fine fiver, and 18dw. of copper. The 
{pecific-gravity of fuch fine filver muft therefore be 
10,52; becaufe 222 pennyweights of filver of that 
gravity, and 18 pennyweights of copper, of 8,83, 
will produce 1 pound of fler/ing filver, or a com- 
pound whofe {pecific gravity is 10,37. 


EF Ta- 
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Table of the Value of GoLp, 


At the prefent Price allowed by the Bank of Exg- . 
land, viz. 31.175. 10d..; per Ounce. 





Grains. 

gre { sd g. 

rl— 1 3,787 
aa BY SOT S| 
co geal 35362 
ity 7 <3 459 
Siz 9.2 2937 
6G) 1I 25725 
fe Oe eee 
8/ 1 3 25300 
g/°I 5 2,087 
TO; 3” F-15075 
TY} £9. 1°,662 
¥2|} -F1IE 15450 
Re a 1 2237) 
14/2 3 T5025) 
15] 2 5—,812) 
16} 2 7—,600 
17} 2 9— +387 
a8) 2003175) 
19|/ 3— 3,962 
20)-3 2 32752| 
21} 3, 4 32537) 
221 3 6 35325: 
23}, 3 8 3s1t2: 
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| Pennymeishts. 
Pa peak Si aia 
1]— 3 10 2,9 
2p 7 ‘9 1,8 
3j— Ir 8— 47 
4{— 15..6 3,6 
A prot! Be ogee 
6} 1 3 4 -1s4 
iy, Jeers 
Spr BE 1 352 
go} 1 15.— 251 
ro| y 18 11> I— 
Rr es 2 9 339 
12}2, 6.8 2,8 
13; 2 10 7 ¥57 | 
14} 2 14 6 —,56 
15,2318 4 355 
10} 2 2 Wats oe 
i 3 6 2 153 
181 3.10 1 —=,2 
19} 3.13 11 3s! 
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Ounces. 
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1) 3 
: ; 
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5119 
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Chae? 
As I have, at different times, taken the precife 
Specific gravity of a great number of various pieces 
of Englifh Coin, with a view of afcertaining the 
quality of the Metal; it-may at leaft be entertain- 
ing, if not -uféful,- to-fome perfons, to fee the va- 
riation in the itrinfic value of the- Specie iffued in 
different Reigns: I intended, indeed, to have ar- 
ranged thefe in a comparative view with different 
foreign coins, but have not yet collected a fufficient 
quantity. 


_ Lhave frequently found a confiderable difference 

in the hydroftatic weight of the current coin of the 
{fame reign, and fometimes-in that of the fame 
year’s coinage. This difference may be merely ac- 
cidental. A piece of metal that has been forcibly 
hammered, will-have a greater fpecific gravity than 
the fame metal only- cat. The different force, 
therefore, that-is ufed in laminating, or even the 
impreffion of the mill, may produce fome varia- 
tion in the fpecific weight of different pieces of 
coin, made- frem -the fame metal. It is evident 
then, that weighing a few fingle pieces of coin in 
the hydroftatic ‘balance, is by no means fufficient 
to determine the relative value of a coinage; but 
if a fufficient number-be weighed, and the average 
of the whole computed, the refule will be much. 
more conclufive. ~ In the following tables I have 
generally taken the mean weight of feveral pieces, 
weighed both feparately and together. 


COP. 





G35) ) 
COPPER coined in the reign 


Georce I. 
Gerorce II. 
Georce IIL. 1771 
Georce III. 1772 and 1773 


= = = 


we cd = 


S. 1. LV E:R, 
Silver coined in the Reign of Epw, VI. 


ELIZABETH - 
James I. 
Cuartes I. 
In the time of the Interregnum 
Cartes IT. 3 
James II. 
Witiram & Mary, & Wittran III. 
ANNE 
GeorGE |, - 
Georce If, 


- = = = ad = Cad 


= os - = e = - =e 


- = = = 2 = = Co - 


= = Ld = = 


GO LL.D, 


Cuarces II. 
Wittiam and Mary 
WirtiramM III, 
ANNE © - 

€sEorGE I, 
Georce II. 


Gerorce III. 


~ = = 


= = o 





of 
Mean Specific Gravity. 
8 9 7 6 ? 


8,84 
8,86 


10,254 
10,284 © 
10,186 
10,260 
10,292 
10,280 
10,310 
10,352 
10,288 


10,337 
10,250 


17,561 
17,676 
175560 
17,800 
173725 
17,758 
17,780 


Whether the intrinfic value of a coinage be in a ratio ex- 
aly correfpondent to- its {pecific gravity, I fhall not take 
upon me to determine; it is pretty clear, however, that the 
Gold of the prefent, and late reigns, is confiderably better 
than that of CHaries or Wiairam; and the difference be- 


tween the latter, and that of Anne is remarkable. 


CS TE. ee 
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A TABLE of the Spectric GRAVITY of various 
METALS. | 


Tine Gold from 19,000 to - - - 19,500 
_ Gold generaily deemed ftandard - 18,888 


} Sterling Gold, when coined* - - 17,793 
Bortiaa! Gold, ditto, from fie to. 17,750 
Bete ea 4: aa - - 11,266 
Fine Silver from 10,500 to = - ~- ~=11,000 
Sterling Silver, whencoined - - 10,378 
PGA ODMEL fie. wig ce ae 9,000 
Sterling Copper, coined - - - 8,830 

_ Plate Brafs, roli’d hard - - - - 8,500 
Cait Brafs from 8,100to - = - 8,300 
PEO Tre 76500 Oe n < a- ps ay Kosa 7,800 
Block Tin. - - = - =i dy 75320 

_ Diamonds of Eaft- India ote weeny 3,519 
Ditto of Brazil (ditto) 5513 


* If the decimal point be taken away from the 
above fpecific gravities, or if the fpec. grav. of any 
fubftance be multiplied by 1000, the produ& will 
fhew how many ounces avoirdupois are contained 
in a cubic foot of each fubftance. A cubic foot of 
Water, therefore, weighs 1000 ounces, 2. e. very 
nearly 62: pounds avoirdupois; or, 75/b. 1002. 
16dwits. troy. 

I might 


* The variation in the fpecific gravity of fome Guineas 
coined in the reign of Charles II. and others of George III. 
has been 0,348; I have met with fome of the latter whofe 
5. G. is 17,848, others of the former no more than 17,500. 
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I might have enlarged this table of fpecific gra- 
vities very confiderably,, by the addition of various 
other fubftances, but muft have been obliged, for 
want of leifure and opportunity, to have taken 
them upon truft, from other tables ready calculat- 
ed to my hands :——Upon the perufal of many, I 
have found them fo extremely variable from each 
other, and, in general, fo extremely variable from 
the truth, that I thought it much better to omit 


them. 


Since all bodies are f ubject to expanfion by heat, 
and to contraction by cold, and as fome fubitances 
expand by heat much more than others, it will 
follow, that the relative gravities of bodies are, in 
fome {mall degree, liable to conftant mutation. 
This, I believe, was firft obferved by M. Hom- 
BERG, and after him by M. Eiszencumip, who by 
various experiments, found the abfolute weight of 
4 cubic inch of feveral kinds of fluids, to be con- 
fiderably greater in winter than in fummer, and in- 
ftances the following.——A cubic inch of Water 
(the weight of which is nearly about 253 grains in 
temperate weather) is 3 grains heavier in winter 
than in fummer: A cubic inch of Brandy 10 grains; 
—of Spirit of Nitre 20 grains ;—Spirit of Vitriol 
5 gtainss—Oil of Vitriol 12;—Milk 5 ;—Vinegar 6. 
But to be correct in this, it 1s neceffary that 





the degrees of heat or cold fhould be fpecified by 
the thermometer. | | 


Ie 
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It was before obferved that, in order to perform 
any hydroftatic experiments*accurately, it is necef- 
fary that the refpective water balance-weights, be- 
longing to the nipper, bucket, 8cc. fhould produce 
an exact equilibrium, and that if they did not, 
fmall weights (the 20th or zoth part of a grain) 
might be put into the lighter fcale, in order to 
produce a balance. This method will do very 
well for fome purpofes, when {mall, heavy fub- 
ftances are to be weighed, fuch as a piece of gold 
coin, &c, but when precifion is required, the al- 
teration of the balance-weight may produce too 
great an error. » To be always correct in thefe ex- 
periments, it is neceflary that the water we make 
ufe of {hould be always of one determinate weight; 
and the balance-weights fhould never be altered by. 
filing, or other means, after having been once ac- 
curately adjufted to a temperate ftandard. The 
beft method of trying the weight of the Water is 
by fufpending in it a body of pretty large contents, 
fuch as the glafs folid before mentioned; If, in 
cold weather, this appears to be rather lighter than 
the balance-weight, the water is heavier than it 
ought to be, and it may be brought to the fire for 
a minute or two, or a little warm water added to 
it, till it is rendered fufficiently light. If, when the 
weather is hot, the water appears too light, by the 
folid’s fubfiding in it beyond an equilibrium, a few 
erains of common falt diffolved in it, will increate 


the gravity to the point required. The heat or 
: cold- 
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coldnefs of the weather may produce fome_ little 
variation in the fpecific weight of the bodies them- 
felves, that are to be weighed, but old. bodies, 
in general, are much lefs affected than fluids. 


The following Taste being very ufeful and ne- 
ceffary for Expedition in weighing of different Sub- 
{tances ‘by Grains, preventing Lofs of ‘Time in 
Computation ; it is intended to be cut out of the 
Book, and placed in. immediate View, when the 
Hydroftatic Balance is made ufe of. 






Poe cr a Aer Boro Ek 


For reducing Pennyweights into Grains, and 
the contrary. 


*.* In Troy Weicht, 24 Grains make 1 Pennyweight, 20 Penny- 
x 1S 4: ywels as 
weights 1 Ounce, 12 Ounces 1 Pound. 

















Dwts. Grains. Gr. Dwts. Gr. Gr. Dwts, Gr. Gr. Dwts. Gr. Gr. Dwts. Gr. 
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6G] 144 |] 30] 1 6/158} 2 rol) 86) 3 14]) 114, 4 18 
PLO LE Fol SQ1 2) ae EaT Lose ESL ELS Oe 29 
8] 192 |]321 1 8 {| 60) 2 12]| 88{ g 16] 116) 4 20 
9} 2161133] 1 9 |{61} 2 13]] 891 3 174) 117] 4 an 
10| 240/134] 1 10|/62] 2 14]] 90] 3 18} 1:8) 4 2g 
11| 264 135] & 1/63] 2 asf} 92] 3 I9}] 219] 4 23 
12| 288 |[ 36] 1 12 /|}6a| 2 16}; 92} 3 201) 120) 5 oe 
13| 312 137] 1 13 |165] 2 17]] 93] 3 21]/ 130] § 10 
14| 336 1/38] 1 14 ;/66] 2 184 94) 9 22}] t40] 5 20 
15] 360|/ 39] 1 151/67] 2 19}) 95] 3 23]] 150) & 6 
16] 384 || 40] 1 CH 68} 2 z20}| 96 4 — 160] 6 16 
17| 408 141] 1 171/69] 2 21]! 97) 4 3% 170) 7 2 
18] 432 1142] « 18)/70) 2 2211 98] 4 : 130) "9" 12 
19] 459 1143] 1 IQ 171] 2 23/1 go) 4 3]) 199] 7 22 
20| 480/144] 1 20/1721 3 —Jl100] 4 4{] 200 gf 8 
21] 594145} 1 211/73] 3 T}tor] 4 8 5§}} goojt2 12 
22| 528 {1/46} 1 22]}/74]) 3 2\[ 102] 4 6| 400]/16 16 
25) 552 147) 2 235105) 3.0 3. O31 4 7| Toei Gab es 
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Lately publifbed by the fame Author, 


(Price Three Shillings, in Boards} 


AN 


ESSAY on ELECTRICITY 


CONTAINING 
A Series of EXPERIMENTS 


Introdu€tory to the Study of that Science. 
IN WHICH ARE INCLUDED 


Some of the lateft Difcoveries. 


** The Obfervations the Author has here compiled from dit 
ferent Writers on the Subjeét, are extremely well calculated for an 
{wering the Purpofe intended; and this Eflay may be confidered 
not only as an eafy Introduction to the Philofophical Part of Elec- 
tricity, but an ufeful Manual for the Application of the Electrical 


Apparatus in the Cure of Difeafes. 
Crit, Reve 
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